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In the title compound, C25H26N4O3, the two fused pyrrolo[3,2- 
<f]pyrimidine rings form a dihedral angle of 3.7 (2)°. The two 
substituent phenyl rings are twisted with respect to the pyrrole 
and pyrimidine rings, making dihedral angles of 57.2 (2) and 
69.0 (2)°, respectively. The ethyl and ethoxy groups are 
disordered over two positions; the site occupancies are 
0.53 (1) and 0.47 (1) for ethyl, and 0.63 (1) and 0.37 (1) for 
ethoxy. The crystal packing features C— H- ■ O hydrogen 
bonds. 

Related literature 

For the synthesis, see: Hu et al. (2006, 2007, 2010). For related 
structures, see: He et al. (2007a,f>); Ma et al. (2009); Zeng & 
Yan (2008). 



Monoclinic, Cc 
a = 19.481 (2) A 
b = 12.0745 (13) A 
c = 10.4393 (11) A 
P = 115.006 (2)° 
V = 2225.4 (4) A 3 

Data collection 

Bruker SMART 4K CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
= 0.973, r miix = 0.991 

Refinement 

R[F 2 > 2a(F 2 )} = 0.046 

wR(F 2 ) = 0.104 

S = 1.00 

2192 reflections 

332 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
fi = 0.09 mm~' 
T = 298 K 

0.20 x 0.10 x 0.10 mm 



7050 measured reflections 
2192 independent reflections 
1846 reflections with / > 2o(I) 
Ri„, = 0.050 



12 restraints 

H-atom parameters constrained 
Ap„ax = 0.15 e A~ 3 
AAmn = -0-19 e A~ 3 



D-H- -a 


D-H 


H-A 


D-A 


D-H-A 


C6-H6-01' 


0.93 


2.50 


3.320 (5) 


147 


C19-H19B-01" 


0.96 


2.59 


3.545 (8) 


175 


C25-H25-02'" 


0.93 


2.60 


3.295 (5) 


132 


Symmetry codes: (i) x, — y 


fl,*-l;(i 


1) x - 1, y - 1, z - 


1; (iii) x + \,-y- 





Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 

We gratefully acknowledge financial support of this work by 
the Science Research Project of Hubei University of Medicine 
(Nos. 2008CXG01 and 2009QDJ15). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: YK2034). 
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Ethyl 2-diethylamino-4-oxo-3,5-diphenyl-4,5-dihydro-3//-pyrrolo pyrimidine-7-carboxylate 
H.-T. Gao, L. Li, F. Ye and Y.-G. Hu 



As a part of our ongoing work in the preparation of derivatives of heterocyclic compounds (Hu et al, 2006, 2007, 2010; He 
et al, 2007a,b; Ma et al. 2009; Zeng et al, 2008), we have synthesized and structurally characterized the title compound 
(Fig. 1). In the molecule, the two fused rings of pyrrolo[3,2-</]pyrimidine form a dihedral angle of 3.7 (2)°. The attached 
two phenyl rings are twisted with respect to the heterocyclic pyrrolo[3,2-<f]pyrimidine system, making dihedral angles of 
56.8 (2)° and 69.3 (2)°, respectively. The ethyl group (CI 3 — C14) is disordered over two sites with occupancies that refined 
to 0.53 (1) and 0.47 (1); the ethoxy group (C18 — C19) is also disordered over two sites with occupancies 0.63 (1) and 
0.37 (1). The crystal packing is stabilized by intermolecular C — H-0 hydrogen bonds. There are no n-n interactions. 



The title compound was obtained in good yield via aza-Wittig reaction. Crystals suitable for single -crystal X-ray diffraction 
were obtained by recrystallization from a mixture of ethanol and dichloromethane (1:1 v/v) at room temperature. 



All H atoms were located in difference maps and treated as riding atoms with C — H = 0.93 A, £/j so =l .2U e q (C) for Csp , 
C— H = 0.97 A, U iso = 1.2t/ eq (C) for CH 2 , C— H = 0.96 A, U iso = 1.5t/ eq (C) for CH 3 . N— H = 0.86 A, U iso = 1.2t/ eq 
(N) for NH. 
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Figures 
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Fig. 1. The molecular structure of the title compound showing the atom-labeling scheme with 
displacement ellipsoids drawn at the 30% probability level. 



Ethyl 2-diethylamino-4-oxo-3,5-diphenyl-4,5-dihydro-3H- pyrrolo[3,2-c/]pyrimidine-7-carboxylate 



Crystal data 



C 25 H 26 N 4 0 3 



^(000) = 912 

At =1.285 MgnT 3 

Mo Ka radiation, X = 0.71073 A 



M,- = 430.50 



Monoclinic, Cc 
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Hall symbol: C -2yc Cell parameters from 2386 reflections 

a =19.481 (2) A 9 = 2.3-23.4° 

b= 12.0745 (13) A H = 0.09 mm" 1 

c= 10.4393 (11) A T=298K 

(3 = 1 1 5.006 (2)° Block, colourless 

K= 2225.4 (4) A 3 0.20 x 0.10 x 0.10 mm 

Z=4 



Data collection 



Bruker SMART 4K CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 

r min = 0.973, r max = 0.991 

7050 measured reflections 



2192 independent reflections 

1846 reflections with I > 2a(I) 
R int = 0.050 

6max = 26.0°, 9 m j n = 2.0° 

h = -24^24 

£ = -14^14 
/= -10^12 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > loiF 2 )] = 0.046 

wR(F 2 ) = 0.104 

S= 1.00 
2192 reflections 
332 parameters 
12 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F 2 ) + (0.063P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap m ax = 0.15 e A~ 3 

Ap mi „ = -0.19eA" 3 
Absolute structure: no 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement ofF 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al it-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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0.0408 (12) 


0.0467 (14) 
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-0.0078 (13) 
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0.0526 (17) 


0.0558 (15) 


0.0760 (19) 


-0.0153 (13) 


-0.0016 (14) 


-0.0192 (15) 



Geometric parameters (A, °) 



CI— C2 


1.370 (5) 


C13'— H13C 


0.9700 


CI— C6 


1.375 (5) 


CI 3'— HI 3D 


0.9700 


CI— Nl 


1.446 (4) 


C 14'— HMD 


0.9600 


C2— C3 


1.386 (6) 


C14'— H14E 


0.9600 


C2— H2 


0.9300 


CI 4'— H14F 


0.9600 


C3— C4 


1.369 (8) 


C15— C16 


1.378 (5) 


C3— H3 


0.9300 


C15— C17 


1.469 (5) 


C4— C5 


1.353 (7) 


CI 6— N4 


1.355 (4) 


C4— H4 


0.9300 


C16— H16 


0.9300 


C5— C6 


1.374 (5) 


CI 7— 02 


1.194 (5) 


C5— H5 


0.9300 


CI 7— 03 


1.336 (4) 


C6— H6 


0.9300 


CI 8— 03 


1.466 (8) 


C7— Ol 


1.212(4) 


C18— C19 


1.509 (10) 


C7— Nl 


1.419 (4) 


C18— H18A 


0.9700 


C7— C9 


1.424 (4) 


C18— H18B 


0.9700 


C8— N2 


1.295 (4) 


C19— H19A 


0.9600 


C8— N3 


1.387 (4) 


C19— H19B 


0.9600 


C8— Nl 


1.402 (4) 


C19— H19C 


0.9600 


C9— C10 


1.382 (5) 


C18'— 03 


1.472 (11) 


C9— N4 


1.392 (4) 


C18'— C19' 


1.505 (11) 


C10— N2 


1.377 (4) 


CI 8'— H18C 


0.9700 


C10— C15 


1.429 (5) 


C18'— H18D 


0.9700 


Cll— N3 


1.458 (6) 


C19'— H19D 


0.9600 


Cll— C12 


1.521 (6) 


CI 9'— H19E 


0.9600 


Cll— H11A 


0.9700 


CI 9'— H19F 


0.9600 


Cll— HUB 


0.9700 


C20— C25 


1.373 (5) 


C12— H12A 


0.9600 


C20— C21 


1.378 (5) 
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H12A— C12— H12B 109.5 

Cll— C12— H12C 109.5 

H12A— C12— H12C 109.5 

H12B— C12— H12C 109.5 

C14— C13— N3 114.5(7) 

C14— C13— H13A 108.6 

N3— C13— H13A 108.6 

C14— C13— H13B 108.6 

N3— C13— H13B 108.6 

H13A— C13— H13B 107.6 

N3— CI 3'— C14' 102.3 (7) 

N3— CI 3'— H13C 111.3 

C14'— CI 3'— H13C 111.3 

N3— CI 3'— HI 3D 111.3 

C14'— C13'— H13D 111.3 

H13C— C13'— H13D 109.2 

C13'— C14'— H14D 109.5 

C13'— C14'— H14E 109.5 

H14D — C14' — H14E 109.5 

C13'— C14'— H14F 109.5 

H14D— C14'— H14F 109.5 

H14E— C14'— H14F 109.5 

C16— C15— CIO 105.6(3) 

C6— CI— C2— C3 2.1 (6) 

Nl— CI— C2— C3 178.5 (4) 

CI— C2— C3— C4 -0.1 (7) 

C2— C3— C4— C5 -1.5 (8) 

C3— C4— C5— C6 1.2(7) 

C4— C5— C6— CI 0.7 (6) 

C2— CI— C6— C5 -2.4 (5) 

Nl— CI— C6— C5 -178.9(3) 

Ol— C7— C9— CIO -177.6 (3) 

Nl— C7— C9— CIO 0.3 (4) 

Ol— C7— C9— N4 5.3 (6) 

Nl— C7— C9— N4 -176.9 (3) 

N4— C9— CIO— N2 174.7(3) 

C7— C9— CIO— N2 -3.0 (5) 

N4— C9— CIO— C15 -0.7(3) 

C7— C9— CIO— C15 -178.3 (3) 

N2— CIO— CI 5— CI 6 -174.1 (3) 

C9— CIO— C15— C16 0.9(4) 

N2— C 1 0— C 1 5— C 17 4.2 (6) 

C9— CIO— C15— C17 179.2(3) 

CIO— CI 5— CI 6— N4 -0.9(4) 

C17— C15— C16— N4 -179.3 (3) 

C16— C15— C17— 02 176.5 (4) 

CIO— CI 5— CI 7— 02 -1.4(6) 

C16— C15— C17— 03 -3.0(5) 

CIO— CI 5— CI 7— 03 179.0 (3) 



C25— C24— C23 120.3 (4) 

C25— C24— H24 119.9 

C23— C24— H24 119.9 

C20— C25— C24 119.5(3) 

C20— C25— H25 120.2 

C24— C25— H25 120.2 

C8— Nl— C7 122.9 (2) 

C8— Nl— CI 120.9 (3) 

C7— Nl— CI 115.3(3) 

C8— N2— CIO 115.6(3) 

C8— N3— CI 3' 121.0(6) 

C8— N3— Cll 119.2(4) 

C13'— N3— Cll 102.3(6) 

C8— N3— C13 108.4 (4) 

C13'— N3— C13 24.6 (4) 

Cll— N3— C13 125.1 (5) 

C16— N4— C9 107.4 (3) 

CI 6— N4— C20 124.0 (2) 

C9— N4— C20 128.5 (3) 

CI 7— 03— C18 120.2 (7) 

C17— 03— C18' 111.1(9) 

C18— 03— C18' 18.0(13) 

C2— CI— Nl— C8 119.2(4) 

C6— CI— Nl— C8 -64.3 (4) 

C2— CI— Nl— C7 -71.1 (4) 

C6— CI— Nl— C7 105.4 (3) 

N3— C8— N2— CIO -178.4(3) 

Nl— C8— N2— CIO 2.9(5) 

C9— CIO— N2— C8 1.3(5) 

C15— CIO— N2— C8 175.7 (3) 

N2— C8— N3— C13' -3.7(8) 

Nl— C8— N3— C13' 175.1 (6) 

N2— C8— N3— Cll 124.5(4) 

Nl— C8— N3— Cll -56.7(5) 

N2— C8— N3— C13 -27.1 (7) 

Nl— C8— N3— C13 151.7(6) 

C14'— C13'— N3— C8 -86.6(10) 

C14'— CI 3'— N3— Cll 138.0(8) 

C14'— C13'— N3— C13 -21.7(15) 

C12— Cll— N3— C8 134.4(4) 

C12— Cll— N3— C13' -89.2(7) 

C12— Cll— N3— C13 -79.0(8) 

C14— C13— N3— C8 -160.6(8) 

C14— C13— N3— C13' 74.4(19) 

C14— C13— N3— Cll 49.9(12) 

C15— C16— N4— C9 0.5 (4) 

C15— C16— N4— C20 176.8 (3) 

C 10— C9— N4— C 16 0. 1 (4) 
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93.6(10) 


01— C7— Nl— C8 


-178.2 (3) 
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-92 (4) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

C6— 116-01* 0.93 2.50 3.320 (5) 147. 

C19— H^B-Or 0.96 2.59 3.545 (8) 175. 

C25— H25 -02 iii 0.93 2.60 3.295 (5) 132. 
Symmetry codes: (i)x, -y+\,z-\ll; (ii) x-1/2, >>-l/2, z-1; (iii) x+1/2, -y+1/2, z+1/2. 
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